
P
os
te
d
on

24
N
ov

20
22

—
C
C
-B

Y
4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
10
02
/e
ss
oa
r.
10
50
06
79
.1

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Exploring the Interior Exposome Using Citizen Science: Initial

Results From the New DustSafe Initiative

Gabriel Filippelli1, Mark Taylor2, Jane Entwistle3, and Emeline Frix4

1Indiana University Purdue University Indianapolis
2Macquarie University
3Northumbria University
4IUPUI

November 24, 2022

Abstract

Studies of interior air exposures to various human and non-human components has largely been restricted to industrial exposures

for the purpose of regulation. In contrast, little attention has been paid to exposure at the residential scale, where people spend

much of their day and may be exposed to particulate sources ranging from known toxins, such as lead, arsenic, and asbestos, to

human-produced chemicals of yet unknown toxicity, such as flame retardants. To capitalize on experience with citizen science

initiatives as they pertain to environmental health, researchers formed an international network called 360 Dust Analysis,

which provides guidance on citizen science and interior dust collection, as well as research tools to examine dust through

analysis in regional labs. We present initial results from the July 2018 launch of this program in the USA, called DustSafe

USA and operated under approved human subjects protocols by Indiana University (http://www.urbanhealth.iupui.edu/). We

launched via multiple media strategies, including an extended television news segment, an article in several Indiana newspapers,

appearances in several statewide radio shows, and via a widely distributed press release. As of this abstract submission, well

over 300 queries were received, and after only two weeks of the launch the lab has received nearly 100 dust samples. Participants

are largely from central Indiana where most of the media play occurred, but samples have also come from all over the country.

We will present geochemical and compositional results from the dust analysis, but perhaps more importantly we will discuss

how citizens were engaged, how the funding model for such efforts might be developed, and the general approach to research

translation and citizen science.
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Justification
Studies of interior air exposures to various human and non-human 
components has largely been restricted to industrial exposures for the 
purpose of regulation. In contrast, little attention has been paid to 
exposure at the residential scale, where people spend much of their day 
and may be exposed to known toxins, such as lead, arsenic, and 
asbestos, to human-produced chemicals of yet unknown toxicity, such 
as flame retardants. To capitalize on experience with citizen science 
initiatives as they pertain to environmental health, researchers formed 
an international network called 360 Dust Analysis, which provides 
guidance on citizen science and interior dust collection, as well as 
research tools to examine dust through analysis in regional labs.

Progress to Date
This international program launched in July in the US, called DustSafe NA and 
operated under approved human subjects protocols by Indiana University 
(http://www.urbanhealth.iupui.edu/). We launched via multiple media 
strategies, including an extended television news segment, an article in several 
Indiana newspapers, appearances in several statewide radio shows, and via a 
widely distributed press release. We have analyzed over 300 dust samples from 
around the US.

DUSTSAFE INDIANAPOLIS PROGRAM - Consent Form

Thank you very much for participating in our indoor dust analysis program led by Professor Gabriel Filippelli.

You are being asked to participate in research related to indoor environmental quality. As part of your participation in this
program, we need to collect some data about your household to assist in interpreting the results. After completing this 
questionnaire, you will then collect and submit a dust sample to the program, which we will analyze for lead and chromium (two 
common metals of significant health concern) and provide that information back to you after analysis is completed. We will also 
be collecting other environmental data which relates to a greater understanding of the distribution and variation in indoor house 
environment as part of this research. 

We will use the results to produce maps, graphics, tables and figures showing the information. Your participating is voluntary. The 
risk of participation is minimal, and is limited to the stress should we discover unsafe levels of potentially harmful metals inside 
your home. The benefits include a greater understanding of your indoor environment, and gaining a greater understanding of the 
environment through participation in this citizen-science research.

The data will be de-identified to the extent that no address or other information will be included that can be used to specifically 
identify the precise locations of the samples. We may also use the results with your permission, in future publications, again with 
the aforementioned limitations.

Therefore, in completing this questionnaire, you acknowledge consent for these purposes.

If you decide to participate, print and complete this questionnaire, which provides important information about your residential 
environment, and submit it and your labelled vacuum dust (include your name, residential address, and email address with your 
vacuum dust) to:

Professor Gabriel Filippelli
DustSafe North America
Center for Urban Health, IUPUI
723 W. Michigan St.
Indianapolis, IN 46202
Email: cuh@iupui.edu

We will provide a summary of the results and links to documentation to provide guidance on dust metal exposure. We typically 
take about 2 weeks to complete the analysis and return the results. Should you have any questions about this research project, 
please contact Dr. Filippelli at the address above.

Yu et al., 2006. The bioaccessibility of lead (Pb) from vacuumed house 
dust on carpets in urban residences. Risk Analysis, 26(1) 125-134.

Research Translation Approach

Indoor Dust as an Issue
Only a handful of studies have examined indoor dust metals 
concentrations at the residential scale. Two recent analyses reveal that 
the modeled levels of human uptake of some of these dust metals is 
concerning, and thus should be examined more closely. Additionally, 
these studies did not specifically examine the issues around children in 
homes, which is one of the foci of our efforts.  

Pilot summary results
Left panel for DustSafe Australia; right panel summary not including DustSafe NA 

US regulatory standards for soil metals—note that no such 
recommendation exists for household dust
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